Estuaries, fjords and sounds are important, major components of marine ecosystems worldwide. Because of this, and their generally poor treatment by humans, large estuaries should be the focus of large-scale, multidisciplinary, integrative modeling efforts. We need to both understand how these systems work, and be able to predict how they will respond to changes, whether natural or anthropogenic. Puget Sound, Washington State's largest inland sea, is both the largest fjord in the lower forty-eight states and closest to the substantial urban centers of Seattle, Tacoma, Everett and surrounding communities. Relative to other coastal systems, Pacific Northwest fjords have seasonally high annual phytoplankton standing stock and primary production, and they support several economically valuable fisheries. Our long-term goals are to develop quantitative understanding of the seasonal and longer time-scale variability of the Sound's circulation, roles of water column stratification, nutrients, and light (and their interactions) on phytoplankton and zooplankton dynamics, and the sensitivity of the physical and the biological system to natural and human perturbations. We will develop models of Puget Sound that can aid agencies with responsibilities for environmental management in making informed decisions and serve as marine science education tools.
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WORK COMPLETED
The Education and Visualization Team has been meeting weekly to coordinate and work on various tasks. These fall into four broad categories: 1) moving the "Virtual Puget Sound" (VPS), a 3-D navigable learning environment based on Kawase's numerical model, from an SGI computer to a PCbased platform, 2) developing curricula using model output and VPS, as well as OIP's in-situ techniques, to educate students about circulation and oceanographic properties of Puget Sound, 3) developing assessment techniques that can measure learning in these environments, and 4) developing a browser-based interface for all (students and partners) to examine model and real data generated by the Partnership. A good start has been made on all of these, as well as working with other teams in the Partnership, such as the Aquatic Biogeochemistry (ABC) modeling team. OIP team members are primarily involved in the second and fourth activity, but are advising on all of them. The team will present a poster at the fall American Geophysical Union meeting showing past educational research results using the VPS learning environment as well as plans for its use in the present partnership.
OIP performed two cruises with an updated curriculum after funding became available in late FY02. This curriculum is a start at implementing ideas generated at the Education and Visualization team's weekly meetings; feedback from these cruises will help us to further improve the curriculum in FY03.
In addition, OIP took delivery of a SeaBird 911+ CTD. This instrument will significantly improve our at-sea curriculum, and allow us to address more complicated questions; we are planning the first cruise with this instrument for October 12 th , 2002. Data collected during two summer cruises (June 29  th and  August 19 th , 2002) using an instrument from the UW Oceanography shared equipment pool has been shared with Kawase at UW as a first effort at model verification. Higher quality data collected with our new CTD will be shared as soon as available.
RESULTS
Results for FY02 center primarily around the creation of the Education and Visualization team, as well as design work on curriculum and evaluation techniques associated with the different types of models being created and linked by the Partnership. The most important feature of the curriculum is a design that will allow students to discover modeled phenomena for themselves, rather than just observing model runs and memorizing the significance of certain visualizations. Educational research performed using the VPS learning environment will be presented at the fall AGU meeting. The poster will highlight the importance of student discovery and exploration with the model in order to learn and retain oceanographic concepts. During FY03 OIP will develop simple web visualizations of model runs designed to facilitate this type of learning. 
IMPACT/APPLICATIONS
OIP's work has implications mostly in science education and outreach. The focus of our educational research will be to delineate the differences between learning by computer and learning with "handson" techniques in the field. The design of our curriculum will allow for deeper understanding of scientific concepts, and more importantly, a deeper understanding of the process of science. Of particular interest is studying how oceanographic concepts get learned: is it by watching computer models or by collecting data in the field, or is a combined approach most fruitful? If we are to significantly abate anthropogenic impact on Puget Sound, it is important that we educate as many
